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(57)Abstract: 

PURPOSE: To uniform current density distribution along gas flow direction 
even in high load operation the same as in low load operation. 
CONSTITUTION: A fuel gas passage groove 41 is formed in a separator 60 
inserted between unit cells. The fuel gas passage groove 40 is formed so 
that the depth of the groove becomes gradually shallow from an inlet side 
40i to exit side 40e. A plate 42 is arranged inside the fuel gas passage 
groove 40. The straightening plate 42 is a conduit-shaped re sin plate having 
a U-shaped section, and divided the fuel gas passage groove 40 into a gas 
passage 40a and a gas passage 40b. By this constitution, even if a large 
volume of hydrogen in fuel gas is consumed on the inlet side of the fuel gas 
passage groove 40 in high load operation, fuel gas G2 in which partial 
pressure of hydrogen is high and hydrogen is not yet consumed is supplied 
to a region locating on the exit side of the fuel gas passage groove 40. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cell which pinches an electrolyte with two electrodes, and the separator which is inserted among two or more cells and 
carries out the series connection of these cells, In the fuel cell equipped with the gas passageway which passes the reactant gas which is 
formed in the boundary of said cell and separator and is made to generate electrochemical reaction in the direction of a field of said cell 
The fuel cell characterized by forming the by-pass which results [ from the inlet-port section of said gas passageway ] in the halfway 
section, and separates the surface part of said cell in said gas passageway. 

[Claim 2] Said gas passageway is the fuel cell according to claim 1 constituted so that the cross section of the gas passageway concerned 
might become narrow gradually ranging from the inlet-port section to the outlet section. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of a gas passageway prepared in the boundary of a cell and a separator in 

detail about a fuel cell. v 

[0002] 

[Description of the Prior Art] Conventionally, the fuel cell is known as equipment which changes into electric energy directly the energy 
which the fuel has. While this fuel cell arranges the electrode of a couple on both sides of an electrolyte, it contacts the oxidation gas which 
fuel gas, such as hydrogen, is contacted on the front face of one electrode, and contains oxygen on the front face of the electrode of another 
side, and he is trying to usually take out electrical energy from inter- electrode using the electrochemical reaction which occurs at this time. 
A fuel cell can take out electrical energy at high effectiveness, as long as fuel gas and oxidation gas are supplied. 

[0003] The fuel cell consists of carrying out the laminating of two or more cells which consist of an electrolyte mentioned above and two 
electrodes through a separator, fuel gas and oxidation gas are passing the passage slot formed in the separator, and contact to each electrode 
surface is possible for them. 

[0004] By the way, near the inlet port of a passage slot, since the hydrogen contained in fuel gas and the oxygen contained in oxidation gas 
were continuously consumed according to electrochemical reaction while passing through said passage slot, the partial pressure became 
small as the partial pressure became high and approached the outlet of a passage slot. Then, the configuration which narrowed the passage 
slot gradually as a fuel cell which cancels such nonconformity ranging from the entrance side to an outlet side was proposed (for example, 
JP,61-256568,A). By narrowing the outlet side of a passage slot, the rate of flow of that outlet side could be raised, and improvement in 
gaseous diffusion nature could be aimed at, consequently the variation in a generation-of-electrical-energy reaction within an electrode 
surface was mitigated, and current density was equalized along the flow direction of gas. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a conventional fuel cell, when the heavy load was applied, it was not fully 
able to respond to the increase of the load. Because, it is for neither hydrogen nor oxygen to fully reach an outlet side, but for the reaction 
in an outiet side part to fall, since hydrogen and oxygen in gas will be consumed so much by the entrance side of a passage slot, if a heavy 
load is applied. Like the conventional technique, however it might raise the rate of flow of an outlet side, the problem that it was not 
enough and current density could not be equalized along the flow direction of gas produced hydrogen and oxygen which reach an outlet 
side. 

[0006] The fuel cell of this invention was made in view of such a trouble, and aims at making current density distribution into homogeneity 

along the flow direction of gas at the time of a heavy load. 

[0007] 

[Means for Solving the Problem] The configuration shown below was taken as said The means for solving a technical problem that such an 
object should be attained. 

[0008] Namely, the cell to which the fuel cell of this invention pinches an electrolyte with two electrodes, In the fuel cell equipped with the 
gas passageway which passes the reactant gas which is inserted among two or more cells, is formed in the boundary of the separator which 
carries out the series connection of these cells, and said cell and separator, and is made to generate electrochemical reaction in the direction 
of a field of said cell In said gas passageway, it resulted [ from the inlet-port section of said gas passageway ] in the halfway section, and 
the configuration in which the by-pass which separates the surface part of said cell was formed was taken. 

[0009] In such a fuel cell, preferably, said gas passageway may be constituted so that the cross section of the gas passageway concerned 

may become narrow gradually ranging from the inlet-port section to the outlet section. 

[0010] 

[Function] According to the fuel cell of this invention constituted as mentioned above, with the by-pass formed in the gas passageway, 
reactant gas branches with two or more flow from the inlet-port section of a gas passageway to the halfway section, and the reactant gas by 
the side of [ branched ] it is far apart from the surface part of a cell, and does not touch the surface part. Therefore, also when the active 
principle in reactant gas is consumed so much by the entrance side of a gas passageway at the time of a heavy load, since new reactant gas 
is sent also to an outlet side by the by-pass, also by the outlet side, sufficient quantity of an active principle can be received and the 
variation in a generation-of-electrical-energy reaction within an electrode surface is mitigated. 

[001 1] Furthermore, it is possible to raise the rate of flow of an outlet side and to aim at improvement in the supply effectiveness of much 
more reactant gas with being constituted so that the cross section of a gas passageway may become narrow gradually ranging from the 
inlet-port section to the outlet section. 
[0012] 

[Example] In order to clarify further a configuration and an operation of this invention explained above, the suitable example of this 
invention is explained below. 

[0013] Drawing 1 is the mimetic diagram of the cellular structure of the fuel cell 1 of the solid-state macromolecule mold which applied 
one example of this invention. As shown in this drawing, a fuel cell 1 is equipped with an electrolyte membrane 10, the anode 20 as a gas 
diffusion electrode and cathode 30 which are made into sandwich structure on both sides of this electrolyte membrane 10 from both sides, 
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and the separator 60 which forms the passage slot 40 on the fuel gas, and the passage slot 50 of oxidation gas (oxygen content gas), 
inserting this sandwich structure from both sides as that cellular structure. In addition, although only one cell which consists of electrolyte 
membranes 10, anodes 20, and cathodes 30 was shown in drawing 1 , in practice, the laminating of two or more cells is carried out to the 
order of a separator 60, an anode 20, an electrolyte membrane 10, a cathode 30, and a separator 60, and a polymer electrolyte fuel cell is 
constituted. 

[0014] An electrolyte membrane 10 is the ion exchange membrane formed with polymeric materials, for example, fluorine system resin, 
and shows good electric conductivity according to a damp or wet condition. The anode 20 and the cathode 30 are formed of the carbon 
cross woven with the yarn which consists of a carbon fiber, and the carbon powder which supported the alloy which becomes this carbon 
cross from the platinum as a catalyst or platinum, and other metals is scoured in the clearance between crosses. 

[0015] The separator 60 is formed with gas the non-penetrated carbon which compressed carbon and it presupposed un-penetrating. The rib 
62 is formed in that one direction, and the passage slot 4u ot said tuel gas is formed in a separator 60 on this rib 62 and the front face of an 
anode 20. Moreover, the rib 64 is formed in the another side side of a separator 60, and the passage slot 50 of said oxidation gas is formed 
on this rib 64 and the front face of a cathode 30. In addition, these fuel gas passage slot 40 and the oxidation gas-passageway slot 50 are 
formed in the direction in which the sense goes direct. 

[0016] The configuration of a separator 60 is explained in more detail using drawing 2 and drawing 3 . A separator 60 is equipped with the 
fuel gas passage slot 40 and the oxidation gas- passageway slot 50 which were mentioned above to the both sides as shown in these 
drawings. The fuel gas passage slot 40 is formed so that the tooth depth may become shallow gradually over inlet-port section 40i to outlet 
section 40e, and the straightening vane 42 is prepared for the Mizouchi. A straightening vane 42 is a plate made of resin which carried out 
the gutter-shaped configuration of the typeface of cross-section KO, the depth D is 1/about 2 of tooth depth d of inlet-port section 40i of the 
fuel gas passage slot 40, and die-length L of the longitudinal direction is 1/about 2 of die-length 1 of the fuel gas passage slot 40. The 
straightening vane 42 turned opening of the character of KO in the depth direction of the fuel gas passage slot 40, it has fixed in the fuel gas 
passage slot 40 so that the edge 42a may be located in inlet-port section 40i of the fuel gas passage slot 40, and it is dividing the inside of 
the fuel gas passage slot 40 into two gas-passagewaies 40a and gas-passageway 40b. In addition, a straightening vane 42 is good also as 
what changed to the product made of resin and was formed from construction m aterial with corrosion resistance, for example, carbon, a 
ceramic, etc. — — «. , - 

[0017] Moreover, the oxidation gas- passageway slot 50 as well as the fuel gas passage slot 40 is formed so that the tooth depth may 
become shallow gradually ranging from inlet-port section 50i to the outlet section (not shown), the same straightening vane 52 as said 
straightening vane_4 2js similarly prepared for the Mizouchi, and the inside of the oxidation gas-passageway slot 50 is divided into two gas 
passagewaies 50a and 50b by the straightening vane 52. 

[0018] It explains below that the gas of such a fuel cell 1 flows. If fuel gas is sent to the fuel gas passage slot 40 by the side of an anode 20 
from the source of fuel gas which is not illustrated, as shown in drawing 3 , this fuel gas will branch with a straightening vane 42 by inlet- 
port section 40i of the fuel gas passage slot 40, and will flow two gas passagewaies 40a and 40b. Although the alternate long and short dash 
line showed the front face S of an anode 20 to drawing 4 As shown in this drawing, the flowing fuel gas Gl gas-passageway 40a of the side 
more near an anode 20 The fuel gas G2 which is sent toward the field SI located in the entrance side at the time of dividing the inside of 
the front face S of an anode 20 in the direction of the fuel gas passage slot 40 to two fields SI and S2, and flows gas-passageway 40b of the 
other side is sent toward the field S2 located in the outlet side. 

[0019] On the other hand, if oxidation gas is sent to the oxidation gas-passageway slot 50 by the side of a cathode 30 from the source of 
oxidation gas which is not illustrated, this fuel gas will be sent toward two fields which branched to two gas passagewaies 50a and 50b, and 
arranged in parallel the inside of the oxidation gas-passageway slot 50 like the flow of the fuel gas in the fuel gas passage slot 40 in the 
oxidation gas- passageway slot 50 direction of [ in the front face of a cathode 30 ], respectively. 

[0020] Even if the hydrogen in fuel gas is consumed so much in the field SI on the anode 20 located in the entrance side of the fuel gas 
passage slot 40 at the time of a heavy load according to the fuel cell 1 of this example explained in full detail above New fuel gas G2 from 
gas-passageway 40b which became independent of gas-passageway 40a which sends fuel gas Gl to a field SI Since it is sent to the field S2 
located in the outlet side of the fuel gas passage slot 40, the fuel gas with the high partial pressure of a hydrogen component with which 
hydrogen is not consumed yet can be supplied to the field S2. For this reason, the variation in the generation-of-electrical-energy reaction 
in the front face S of an anode 20 can be mitigated, consequently current density distribution can be made into homogeneity along the flow 
direction of gas. Moreover, by the same reason, the variation in the generation-of-electrical-energy reaction in the front face of a cathode 30 
can be mitigated, and current density distribution can be made into homogeneity along the flow direction of gas at a cathode side. Since the 
temperature distribution of the flow direction of gas are made to homogeneity these results, local degradation of a fuel cell 1 can be 
controlled, as a result reinforcement of a fuel cell l can be attained. Moreover, since the output characteristics stabilized also in the high 
current density region are maintainable, improvement in the cell engine performance can be aimed at. 

[0021] The experiment conducted in order to confirm the engine performance of said fuel cell 1 is explained below. It explains first from 
the item of the fuel cell 1 used for this experiment. The number of the cells by which the laminating was carried out as a fuel cell 1 is one, 
and the dimension of each part is as follows, an anode 20 and a cathode 30 - die length of 100mm of one side - it is - area 100cm2 it is - 
both sides - as a catalyst ~ platinum ~ 0.5 mg/cm2 It supports. The fuel gas passage slot 40 formed in the anode 20 is 1mm in the flute 
width of 1mm, spacing of 1mm of a slot and a slot, a depth of 3mm in inlet-port section 40i of a slot, and depth in outlet section 40e. The 
depth of outlet section 50e of a slot is 2mm, and the oxidation gas-passageway slots 50 formed in the cathode 30 are the other flute width, 
slot spacing, and the dimension same about the depth in inlet- port section 50i of a slot as the fuel gas passage slot 40. 
[0022] The content of this experiment is as follows. Temperature control of said cell is carried out to 75 degrees C, the ratio of H2:C02 
humidified by the bubbler at the water temperature of 80 degrees C supplies the methanol reformed gas of 3:1 to the fuel gas passage slot 
40, and the air humidified by the bubbler at the water temperature of 60 degrees C is supplied to the oxidization gas-passageway slot 50. 
Then, the spark test was performed about this fuel cell 1. In addition, the two-electrodes side set the gas pressure at this time as absolute- 
pressure 3at (3x9.80665x104 Pa), and the flow rate was set up so that reactant gas might be 1.5 times the theoretical consumption to each 
current density. This experimental result was shown in the following tables. 
[0023] 
[A table 1] 
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[0024] As an example of a comparison, straightening vanes 42 and 52 were not formed in the above-mentioned table, but the experimental 
result at the time of completely carrying out on the same conditions was also shown in it except it. In addition, the value in a table is 
******** about the electrical potential difference between terminals detected by discharge, and is current density 0.5 A/cm2. The relative 
value when being referred to as 1 showed the electrical potential difference between terminals at the time. 

[0025] It turns out that the above-mentioned table to the fuel cell 1 can obtain the electrical potential difference between terminals 
stabilized even if it changed current density by forming straightening vanes 42 and 52 as compared with the thing without straightening 
vanes 42 and 52, and it excels in the cell engine performance. 

[0026] Moreover, although reactant gas was usually humidified in the fuel cell 1 of the above-mentioned example in order to maintain an 
electrolytic damp or wet condition as carried out in the experiment, the difference arose from the entrance side of a gas passageway in the 
steam partial pressure in reactant gas to the outlet side conventionally in such a case, and variation occurred in the water content in an 
electrode surface. On the other hand, in this fuel cell 1, the variation in the water content in an electrode surface can be mitigated, 
conductive equalization of an electrolyte membrane 10 can be attained, and a local dry rise can be prevented. 

[0027] In addition, although the straightening vane 42 of one sheet was formed in the fuel gas passage slot 40 in the fuel cell 1 of said 
example, it is good also as a configuration which changes to this and forms the straightening vane 101,102 of two sheets. A straightening 
vane 101,102 is a plate of the resin which carried out the gutter-shaped configuration of the typeface of cross-section KO as well as the 
straightening vane 42 of said example, and the laminating of both is carried out into the fuel gas passage slot 40. By such configuration, the 
inside of the fuel gas passage slot 40 branches to three gas passagewaies 1 1 1,1 12,1 13. Therefore, independent new fuel gas can be supplied 
toward three fields arranged in parallel in the fuel gas passage slot 40 direction of [ in the front face of an anode 20 ]. For this reason, it 
cannot be concerned with the location of the direction of the fuel gas passage slot 40, but fuel gas with a high hydrogen partial pressure can 
be supplied to the front face of an anode 20, the variation in the generation-of-electrical-energy reaction in the front face of an anode 20 can 
be mitigated, and current density distribution can be made into homogeneity along the flow direction of gas. In addition, the oxidation gas- 
passageway slot 50 by the side of a cathode 30 is also good similarly as a configuration which prepares three gas passagewaies using the 
straightening vane of two sheets. 

[0028] Moreover, a straightening vane is made into three or more sheets, and if it constitutes so that the inside of the fuel gas passage slot 
40 and the oxidation gas-passageway slot 50 may be divided into more gas passagewaies, current density distribution can be equalized 
more along the flow direction of gas. 

[0029] Furthermore, although the fuel cell of said example is the so-called separator type with a rib which forms ribs 62 and 64 in a 
separator 60, and forms the passage slots 40 and 50 of fuel gas and oxidization gas of thing, it is good also as the so-called electrode type 
with a rib which changes to this, prepares a rib in an anode 20 and a cathode 30, and forms the passage slot of fuel gas and oxidization gas 
of a thing. Also in this configuration, the same effectiveness as the example which mentioned the passage slot above by branching to 
plurality similarly using the straightening vane can be done so. 

[0030] It may change to said example and the fuel gas passage slot 40 may be made into the configuration which does not change a cross 
section ranging from the inlet-port section to the outlet section further again, and you may constitute so that the dashboard which divides 
the tooth depth direction into two may be formed in the range from the inlet-port section to the halfway section. According to this 
configuration, though it is the easiest configuration, it becomes possible to equalize current density distribution along the flow direction of 

g as - 

[0031] Although the example of this invention was explained above, the configuration of the ability to carry out in the mode which 
becomes various within limits which do not deviate from the summary of this invention which this invention is not limited to such an 
example at all, and changed it to the fuel cell of a solid-state macromolecule mold, for example, was made into the thing of a phosphoric 
acid mold or the thing of a melting carbonate mold is natural. 
[0032] 

[Effect of the Invention] As explained above, in the fuel cell of this invention, current density can be equalized along the flow direction of 
reactant gas like the time of a low load at the time of a heavy load. Consequently, since the temperature distribution of the flow direction of 
reactant gas are made to homogeneity, local degradation of a cell can be controlled, as a result reinforcement of a cell can be attained. 
Moreover, since the output characteristics stabilized also in the high current density region are maintainable, improvement in the cell 
engine performance can be aimed at. 

[0033] Moreover, although reactant gas was usually humidified in the fuel cell in order to maintain an electrolytic damp or wet condition, 
the difference arose from the entrance side of a gas passageway in the steam partial pressure in reactant gas to the outlet side 
conventionally in such a case, and variation occurred in the water content in an electrode surface. On the other hand, in the fuel cell of this 
invention, the variation in the water content in an electrode surface can be mitigated, and electrolytic conductive equalization can be 
attained. 



[Translation done.] 
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